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MNOACHUTEJBHASA 3AIINCKA

Copepxanue mporpaMMmbl 1o (U3MKE HaMpaBlIeHO Ha (OpPMHUpPOBAHME €CTECTBEHHOHAYUYHOMH
KapTuHBl Mupa oOydaromuxcs 10—11 kimaccoB npu o0ydeHnn ux ¢u3umke Ha 0a30BOM ypOBHE Ha OCHOBE
CHUCTEMHO-/IeSITeIbHOCTHOTO moaxoa. [Iporpamma no ¢usuke coorBercTByeT TpedboBanusm GI'OC COO k
IUTAHUPYEMBIM JINYHOCTHBIM, TMPEJAMETHBIM M METalpeIMETHBIM pe3ylibTaTaM OOydYeHHUs, a TaKxKe
YUUTBHIBAET HEOOXOAMMOCTh pealM3allid MEXKIPEIMETHBIX CBsA3el (U3UKH C eCTeCTBEHHO-HAYyYHBIMU
y4eOHbIMH TIpeMeTaMu. B Hell onpenensioTcs OCHOBHBIC IIENM M3Y4eHUs (U3UKM HAa YPOBHE CPEIHErO
oOmiero  oOpa3oBaHus, IUIAHUpPYEMbIE pe3yJbTaThl OCBOEHUS Kypca (GU3MKH:  JUYHOCTHBIEC,
MeTarpeIMeTHbIC, IpeAMETHbIE (Ha 6a30BOM ypOBHE).

Pabouass mporpamma mo d¢usmke a1 10 «A» kiacca cocTaBjieHa Ha OCHOBe CICIYIOIIUX
JIOKYMEHTOB:

o OenepanbHbIil 3aK0H OT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii @enepanumn ¢
yaéToM u3MeHeHuH, BHeCEHHBIX IIpukaszom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakiuu ot 23.05.2025 N 114-D3).

e (OOnactHoit 3akoH «O0 oOpaszoBanuu B PoctoBckoii obmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 7.11.2024 Ne 209-3C).

e [Ilpuka3 MunmnpocBemenuss «O0 yrBepxknenun Ilopsaka opraHuzalMi U OCYIECTBICHUS
00pa3oBaTeNbHON JIEATENHHOCTH IO OCHOBHBIM OO0IIE00pa3oBaTeNbHBIM MpOrpaMMaM —
00pa30BaTelbHBIM IIPOrpaMMaM Ha4aJIbHOTO OOIIEro, OCHOBHOTO OOIIEro W CpeaHero oOIIero
oOpazoBanus» ot 22.03.2021 Ne 115 (B pemaxkuuu [IpukazoB Munnpocsemienusi Poccun ot
22.09.2023 Ne731).

e [Ilpukaz3 MunuctepcrBa mnpocsemenuss P® ot 26.06.2025 Ne495 «OO6 yrBepkaeHHH
denepanbHOrO MepevHs Y4YEOHHKOB, JMAOMYIIEHHBIX K HCIOJIB30BaHUIO TIPU pearu3anuu
MMEIOLINX FOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbIX POrpaMM HauyaabHOTO OOILEro,
OCHOBHOTO 0O0IIlero, CpeAHero oOIero oO0pa3oBaHUS OPTaHHU3AIUSAMH, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYI0 JIEATENbHOCTh U YCTAHOBIIEHUS MPEAEIbHOTO CpOKa HCIOJIb30BaHUS
UCKJTIOYCHHBIX YU€OHUKOB U pa3pabOTaHHBIX B KOMILIEKTE C HUMH Y4€OHBIX TOCOOUI».

o [Ilpukaz MunucrepctBa mnpocsemenus PO ot 18.07.2024 Noe499 «OO6 yTBepKACHUH
denepanbHOrOo TEpeyHs OBJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIIOJIB30BAaHUIO  TPU  peaii3aldd  MMEIOIIUMX  TOCYJAapCTBEHHYIO  aKKpPEAUTAIUIO
00pa3oBaTeNbHBIX MPOTPAaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEro OOIIEero
o0pa3oBaHUM.

e [IIpuxa3z Munmnpocsemenuss Poccun ot 31.05.2021 Ne 287 «O6 yrtBepxkaeHuu ¢eaepaabHOTO
roCy/1apCTBEHHOI0 00pa30BaTEIbHOTIO CTaH/1apTa OCHOBHOI'O 00111ero 00pa3oBaHus».

e [IlIpuka3 Munmnpocsemnieaunss Poccuu ot 18.05.2023 Ne 370 «OO6 yrBepkaeHuM (enepanbHOM
o0pa3oBaTeNnbHONl MPOrpaMMbl OCHOBHOI'O 001ero o0pa3oBaHUsI» C HU3MEHEHUsSMU OT 1
¢depainst 2024 . Ne 62 u 19 mapra 2024 1. Ne 171.

e Meronnueckue pexomeHnauuu «Cucrema OIEHKH TOCTUKEHUH IUIAHUPYEMBIX NPEAMETHBIX
pe3yJIbTaTOB OCBOCHUS yueOHOTo mpeamMeTa «husukm» (2023).

e -+ Konnenuusa npenogaBanus ¢uszuku B PO (pacnopsoxenue [Ipasurenscta PO ot 9.04.2016
Ne 637-p).

e @enepanpHas pabouas MporpaMMa BOCIUTAHHS I 00IIE00pa3oBaTEIbHBIX OpraHU3aINil
(omobpena pereHueM (QeaepaabHOTO YYeOHO-METOAMYECKOTO OOBEIWHEHHSI 10 0oO0IeMy
o0pa3zoBaHuto, MPOTOKO OT 23 uroHst 2022 1. Ne 3/22).

e [locranoBinenne [aBHOro rocynapcTBEHHOro cCaHMTapHOro Bpada Poccuiickonn @enepauuu OT
28.09.2020 r. Ne 28 "O6 yrBepxkneHun canutapubix npasuwin CII 2.4. 3648-20 "CanurapHo-
AMUIEMHUOJIOTHYECKHE TpeOOBaHMS K OpraHU3alMsIM BOCIUTAHUS W OOYyYeHHs, OTIbIXa U
03JIOpPOBJICHHS JIeTel 1 MoJtoiexku" (3apeructpupoBad MunuctepcTBoM roctunmu PO 18.12.2020
Ne 61573).

e [locranoBnenue [maBHOro rocynapCcTBEHHOro caHuTapHoro Bpaua Poccuiickorr ®enepauuu OT
28.01.2021 Ne2 «O6 yrBepxknennu CanlluH 1.2.3685-21 «['urneHndyeckne HOPMATHBBI W


https://www.consultant.ru/document/cons_doc_LAW_505819/

TpeboBaHus K oOecrieueHHIO 0e30macHOCTH W (WiIn) Oe3BPeIHOCTH Ui 4elloBeKa (hakTopoB
cpenbl ooutanus» ¢ usMeHeHusiMmu ot 30.12.2022.

e OcHoBHas oOpa3oBaTelbHAs TPOrpaMma OCHOBHOTO 0O0IIero oOpa3oBaHUs, YTBEPKIEHHAS
npuka3zoM aupekropa ot 30.08.2025 Ne545.

e  VuebOublil uian MAOY «Jluneit Ne 11» na 2025-2026 yueOHbIi TOA, YTBEpKIEHHBIN MTPUKA30M
nupekTopa ot 30.08.2025 Ne545.

o [lomoxenue o paboueit mnporpamme MAOY «Jlumeir Ne 11», yTrBepkaéHHOE MPUKA30M
nupekTopa ot 22.08.2025 Ne471 .

o Kanengapusiii yueOHbIi Tpaduk MAOY «Jlunerr Ne 11» ma 2025-2026 y4eOHBIA TOI,
YTBEPXKAEHHBIN IprKa3zoM qupektopa oT 13.08.2025 Ne 455.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O TIPEJJMETA «®U3UKA»

du3nka Kak Hayka o HanboJsee o0IIMX 3aKOHAX MPUPO/IbI, BBICTYIIAsl B KAUeCTBE yUeOHOIo peaMeTa
B IIIKOJIC, BHOCHT CYIICCTBCHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00 okpyxkaromem wmupe. [lIkombHBIH Kypc
Gu3uKu — cUCTEMOOOPA3YIOIIMN 17151 €CTECTBEHHO-HAYYHbIX Y4€OHBIX MPEIMETOB, OCKOIbKY (U3NUECKUe
3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3yUaeMbIX XUMHUEH, OnoJoruei, puzndeckoi reorpadueit
U acTpoHoMHel. Mcronp30BaHMe M aKTUBHOE NMpUMEHEHHe (U3NYECKUX 3HAHUI ONpeneNsieT XapakTrep U
pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, MOTYYCHHUS
HOBBIX MaTe€pHajoB C 3aJaHHBIMH CBOMCTBaMH U Jpyrux. VzyueHue (u3MKM BHOCUT OCHOBHOW BKJIA[ B
(dopMHpOBaHUE €CTECTBEHHOHAYYHOH KapTHHBI MUpa 00ydJaromuxcsi, B JOpMUPOBaHUE YMEHHI IPUMEHSTh
HaYYHbIM METOJ| MO3HAHUS [TPU BHINOJIHEHUH UMHU Y4E€OHBIX UCCIICAOBAHUIMA.

B ocHOBY Kypca Gpu3uKHM Ui YpOBHS CpeHEro o0niero o0pa3oBaHus MOJI0KEH sl UACH, KOTOPBIE
MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEM KypC SIBIISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH COAEPKUT
MaTepHal U3 BCeX pa3ziesioB (PU3MKH, BKIHOYAET KaK BOIPOCH! KIACCUUYECKO, TaK M COBPEMEHHON (PU3HKH.

Hoes eenepanuszayuu. B coOoTBeTCTBMM ¢ HEW Marepuan Kypca (QHU3UKH OOBEAMHEH BOKPYT
¢usnueckux Teopuil. Benymmm B kypce siBisiercs (GOpMUpOBaHHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX
MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuszayuu. EE peanuzanus nOpeArnonaraeT MCMOIb30BaHHE T'yMaHUTapHOTO
noTeHuuana GpU3n4eckol HayKu, OCMBICIEHUE CBSI3U Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA, a TAKKE C
MHUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3uKn npeanosnaraeT 3HakOMCTBO € IIUPOKUM KPyroM
TEXHUUYECKUX U TEXHOJIOTMYECKUX MPUIIOKEHUN U3yUEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peannsyeTcsi MOCPEICTBOM BBEACHUS JIEMEHTOB COJEpPKaHUs, MOCBALIEHHBIX
9KOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPbIE CBSA3aHbI C PAa3BUTHUEM TEXHUKHU U TEXHOJIOTHH, a
TaK)ke 00CYKAEHHsI MPOOJIeEM PallMOHAIBLHOTO IPUPOIO0NOIB30BaHUS U SKOJIOTHYECKON OE30MacHOCTH.

CrepHEBBIMH 3JIEMEHTaMU Kypca (DU3MKH Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUS SBISAIOTCS
¢uznueckue teopun (hopMupoBaHUE MPEICTABICHUN O CTPYKTYpe MOCTPOCHUS (HUBUUYECKON TEOPUH, POIIH
(GyHIaMEHTANbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O MPHUPOJE, TI'paHMIAX
IPUMEHUMOCTH TEOPUH, 1711 OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUN U MPOIIECCOB).

CucTeMHO-JeSITeTbHOCTHBIM TOJAX0A B Kypce (U3MKM pealn3yercs MNpexJae BCero 3a CueT
OpraHM3aIyi HKCIEPUMEHTAIbHON NIeATeNbHOCTH oOydatomuxcs. Jins 6a30Boro ypoBHS Kypca (GU3MKU —
9TO MCIIOJIb30BAaHUE CHCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja0OpaTOPHBIX padoT,
KOTOpBIE B NporpamMme no (u3uke OObEAUHEHbI B OOUIMI CHUCOK YUYEHHYECKHMX NPAKTHUECKUX padoT.
Boienenne B yka3aHHOM TMepedyHe J1a0OpaTOPHBIX pPadOT, MPOBOAUMBIX JUISI KOHTPOJS M OIICHKH,
OCYIIIECTBIISIETCSl yYaCTHUKaMU 00pa30BaTEIbHOIO Mpolecca MCX0/As U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHamieHus: kaOuHeta ¢u3uku. [lpu 3TOM oOecrieunBaeTcss oOBJafieHUE OOYYAIOUIUMUCST YMEHHUSIMHU
IPOBOJIUTh KOCBEHHbIE M3MEPEHUs, MCCIEJOBAHUS 3aBUCHUMOCTEH (U3UUECKUX BEIMYUH U TOCTAHOBKY
OTIBITOB T10 TIPOBEPKE MPEJIOKEHHBIX THIIOTES.

bonpiioe BHMMaHUE YAENAETCS PEIICHHUIO PACYETHBIX M KAdyeCTBEHHBIX 3aaad. [lpu sTtom nmms
pacu€THBIX 3a7a4y MPUOPUTETOM SIBJISIFOTCS 3a/1a4Ml C SIBHO 3aJJaHHOW (PM3NYECKOW MOJIENbI0, TO3BOJIAIONINE
IPUMEHATh M3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOIO pasfelia Kypca, TaKk M HUHTETpUPYS



3HAHUS U3 PA3HBIX pa3nenoB. JlJis KaueCTBEHHBIX 3a]la4 MPUOPUTETOM SIBIISIOTCS 3a/IaHUs HAa OOBSICHEHUE
MpPOTEeKaHUs (U3UYECKUX SBJICHUM W TIPOILIECCOB B OKPYXKAIOMIEH KU3HU, TPEeOYyIOIIMe BIOOpa (hHU3UIECKOM
MOJICJH JIJIsl CUTYAIlHH MPAKTUKO-OPUECHTHPOBAHHOTO XapaKTepa.

B cootrBerctBum ¢ TpeboBanmsaimu PI'OC COO k MarepuanbHO-TEXHUYECKOMY O0OECIICUCHHIO
yueOHoro mporecca 0a30BbIid YpOBEHb Kypca (PH3WKKU HA YPOBHE CPEIHETO OOIIero o0pa3oBaHUS TOJDKEH
U3y4aThCsl B YCIOBHSIX INMPEIMETHOTO KaOMHeTa (DM3MKH WM B YCIOBUSX HHTEIPUPOBAHHOTO KaOWHETa
PEIMETOB €CTECTBEHHOHAYYHOTO ITUKJIA. B kabuHeTe (hU3uKU JOMIKHO OBITHh HE0OX0IMMOE JTa0OpaTOPHOE
000pyI0BaHUE JIJIsl BHIITOTHEHHS YKa3aHHBIX B MPOrpaMMe 10 (GU3MKE YYCHHUECKUX MPAKTUYESCKUX padoT U
JIEMOHCTPaIMOHHOE 000pyI0BaHHE.

JleMoHCTpanmoHHOe 000pyaoBaHuEe (HOPMUPYETCS B COOTBETCTBUU C HPUHIIMIIOM MUHHMAaIbHON
JOCTaTOYHOCTH W OO0ECIIEYMBAET IMOCTAHOBKY TIEPEUYHMCICHHBIX B MpOrpaMMe MO (U3MKE KIFOYCBBIX
JEMOHCTPAIHMIA JUTSI UCCIICAOBAHMS H3y4aeMbIX SBJICHUN U TPOIIECCOB, YMITMPHUYECKUX U (DyHIaMEHTaIbHBIX
3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JIabopatopHoe 0O0OpyIOBaHUE Il YYCHHUYECKUX NPAKTUYECKUX paboT QopMmupyeTcss B BHIE
TEMaTUYEeCKHX KOMIUIEKTOB M 00eCredMBaeTCs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX OOYyYarOUIMXCH.
TemaTudeckne KOMIUICKTHI Ja0OpaTOPHOTO 00OpYIOBaHMS MOCTPOCHBI HAa KOMIUIEKCHOM HCIOJIb30BaHHU
AQHAJIOTOBBIX U MHU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX M3MEPUTEIILHBIX CUCTEM B BUIE MU(DPOBBIX
1a0bopaTOpHUid.

HEJN N3YYEHUSA YYEBHOI'O ITPEJIMETA «®U3UKA»

OCHOBHBIMU TIETISIMH U3Y4EHUS PU3UKU B 001IEM 00pa30BAHUU SIBISIOTCS:

. (dopMupoBaHHEe MHTEpeca U CTPEMIICHHS OOYYalOIIMXCS K HAYYHOMY H3YYEHHUIO MPUPOJIBL,
pa3BUTHE UX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

. pa3BUTHE TPEACTaBICHHH O HAyYHOM METOJEe TMO3HaHUS U  (QOpPMHUpPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

. dopMupoBaHHE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJbTaTa H3YyYEHHS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (PH3HKH;

. dopMupoBaHHE YMEHUH OOBSACHATH SBJICHHUS C HCIIOJNB30BaHMEM (DU3MYECKUX 3HAHUHA WU
HAYYHBIX JI0Ka3aTeNIbCTB;

. (dopMHpOBaHUE NMPEACTABIECHUI O pPOIU (PU3UKHU JUISL Pa3BUTHSI JPYTUX €CTECTBEHHBIX HAYK,

TEXHUKH W TEXHOJIOTHH.

JlocTiKeHHe 3TUX Iesiell 00ecneunBaeTcs pEelIeHHeM CIEeIyIOIUX 3a7ad B MPOLEcce H3y4eHUs
Kypca (pU3HKH Ha YPOBHE CPEHET0 O0IIero 00pa3oBaHus:

. npuoOpeTeHre CUCTeMbl 3HaHMW 00 oOmMX (QU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUsX, BKJIIOYAs MEXaHHUKY, MOJEKYISIpHYI0 (U3MKY, 3JEKTPOJMHAMHKY, KBAHTOBYIO (U3MKY U
3JIEMEHTHI ACTPOPU3UKH;

. dbopMHUpOBaHNE YMEHHUM MPUMEHSITh TEOPETUUYECKHE 3HAHUA JIJIsi OOBSICHEHHUS (DU3UYECKUX
SABJIICHUI B IPUPOJIE U JUIsl HPUHITHUS MPAKTUUECKUX PEIICHU B TOBCETHEBHON KU3HU;
. OCBOEHHE CMOCOOOB PELIEHUS PA3JIMYHBIX 33/1a4 C SBHO 3aJaHHOW (hU3MUECKON MOJEIblo,

3aja4, IOJPa3yMEBAIOIIMX CaMOCTOATENIbHOE CO3/laHue (U3NYECKOH MOJeNN, aJeKBAaTHON YCIOBHSIM
3a/1a4u;

. NOHMMaHWe (UINYECKUX OCHOB U TMPUHIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPELY;

. OBJIAJICHUE METOJaMH CaMOCTOSITETbHOTO TUIAHUPOBAHUS W TPOBEACHUS (PU3UIECKHUX
SKCIIEPUMEHTOB, aHaIW3a M HMHTEpPHpeTaluud WHGOpMaIUH, OINpPEAeTeHHUs JOCTOBEPHOCTH IOJIYYEHHOTO
pe3ynbTaTa;

. CO3/IaHHME YCJIOBUH [UIsl pPa3BUTHS YMEHUU TPOEKTHO-UCCIENOBATENbCKON, TBOPYECKOM
JeATETbHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE



Ha uzyuenmne ¢usuku B 10-11 kmaccax OCHOBHOTO cpeiHero oopa3oBaHusi Ha 0a30BOM YpOBHE B
yueOHOM 1maane orBoauTcs 136 vacos: B 10 kimacce — 68 yacos (2 vaca B HEEIIO).

B 10 kmacce «A» B pamKax OpraHu3alldyd KOHTPOJS 3a peaju3alueil mporpamMMmbl HCIIOIb3YIOTCS
CIIEAYIOIIHME BUIbI IMCbMEHHBIX PaboT: KOHTPOJIbHAs pabora (4), maboparopHas padorta (5), mpoekr (3).

VYyebHas nporpaMma paccuyuTana Ha 68 yacos.

Pabouas mporpamma 1o kypcy «®@uszuka» B 10 kmacce «A» cocTaBlieHa B COOTBETCTBUHU ¢ YUEOHBIM
IUTAHOM, KaJeHJapHBIM y4eOHBIM rpa)MKoM M pacnucaHueM ydeOHbIX 3aHaTuil Ha 2025 - 2026 y4yeOHbIH
roJl U peajm3yercs 3a 68 yacos.



COILEPKAHUE YYEBHOTI O IPE/IMETA «®PU3UKA»

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MMO3HAHUSA

®u3suka — Hayka o npupoae. Hayunele MeTOIbI IO3HAHUA OKpYyXarouiero mupa. Posis sxcriepuMenra
U TEOPUH B IIPOLIECCE NO3HAHUS MPUPOIbI. DKCIIEPUMEHT B (hU3HKeE.

MopenupoBanue (pu3nuecKux sBICHUNA U mporeccoB. Hayunsie rumorte3sl. @U3nuecKkue 3aKOHbI U
TeopHuH. I'paHuIbl IPUMEHUMOCTH (pU3HUYECKUX 3aKOHOB. [IpMHIIUII COOTBETCTBHUSL.

Pone n MecTo (u3uku B GOPMHPOBAHUU COBPEMEHHOM HAyYHOW KapTHHBI MHpPA, B MPAKTUYECKON
JESATEIIBHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie ¥ U(GPOBBIC U3MEPHUTEIIbHBIC TPHUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aBuxeHue. OTHOCHUTENIBHOCTh MeEXaHU4eCcKOro aABmxkeHusa. Cucrema oTcyéTa.
Tpaexropus.

[Tepemenienue, ckopocTh (CpeHsAs CKOPOCTb, MTHOBEHHAs: CKOPOCTh) U YCKOPEHHE MaTepHaIbHOMN
TOUYKH, UX MPOEKIMHU Ha OCH CUCTEMBI KoopAuHAaT. Cl10’)KeHue NepeMEIeHUN U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpEHHOE MPSIMOJIMHEHHOE NBHKeHHe. [ paduku 3aBUCUMOCTH KOOPAMHAT,
CKOpPOCTH, YCKOPEHHS, MyTH U IEPEMEILICHUSI MATEPUAIIbHON TOUYKU OT BPEMEHH.

CBoboaHoe najzienue. Y cKkopeHrne cBOOOIHOTO MaieHusl.

KpuBonuneirinoe aBuxeHue. [BUKEHHE MATEPUAIBHON TOYKH MO OKPYKHOCTH C IOCTOSSHHOW IO
MOJIYJIF0 CKOPOCThIO. YTJIIOBash CKOpPOCTb, JIMHEWHas CKOpocTh. Ilepmon u uactora oOpaiieHus.
LleHTpOoCTpEMUTENIEHOE YCKOPEHHUE.

TexHnueckue yCTpoHuCTBa U MPAKTHUECKOE TPUMEHEHUE: CIIUAOMETP, JBUKEHUE CHAPAJIOB, LICTIHbIC
U pEMEHHBIE IIEPEIaYH.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALUA KHHEMATUHYECKUX XapaKTEPUCTUK JBUKECHHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenune Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmtonenue aBrkeHus Tena, OpOIIeHHOTO MO YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaJeHHUsL.

Hamnpanenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

N3ydyeHne HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEAECIECHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOWIEHUSI MEKY ITyTSMU, IPOMJIEHHBIMU TEJIOM 32 MOCIEA0BATEIIbHBIC PABHBIC
MIPOMEKYTKH BPEMEHHU NPU PAaBHOYCKOPEHHOM JBUKEHUHU C HAYAJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yuenne nBUkeHUs MApUKa B BI3KOW KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Tpunun otHocuTensHOocTH ["anunes. Ilepssiii 3akoH HeroToHa. MHEepuuanbHble CUCTEMBI OTCUETA.

Macca tema. Cuna. Ilpunmun cynepnosunuu cui. Bropoit 3akon HerloToHa myis MarepuanbHOM
Touku. Tperunii 3akoH HploTOHA /1s1 MaTepuanbHbIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokos, ckoibxeHus:, kaduenust). Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs
CKOJIb)KEHUsI U cuiia TpeHus nokos. Koaddunument tpenus. Cuna conpoTUBIEHUS TIPH JBIKEHUU Tela B

JKUJKOCTH WJIM Tase.

[ToctynaTtensHoe U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tela.

MOMEHT CuiIBI OTHOCHUTENIBHO OCH BpamieHus. [1nedo cumbl. Y ciaoBus paBHOBeCUs TBEPAOTO Tea.

TexHudeckue ycTpoucTBa U NMPAKTUUECKOE IIPUMEHEHUE: MTOAINUITHUKH, ABUKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.



Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxxeHue CHil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus: TBEpAOro Tena. Bunipl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3HHOBOM 00pasiie, OT
ux nedopmMarum.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOrO TEIA, UMEIOLIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynsc matepuanbHOW TOYKM (Telia), CUCTEMBbl MaTEpUATBbHBIX TOYEK. MMMynsCc Cuiibl H
M3MEHEHUE UMITYJIbCA TeJla. 3aKOH COXPAaHEHUs UMITyJibca. PeakTHBHOE JBUKEHUE.

Pabora cuipl. MOIITHOCTH CHJIBI.

Kunernueckas sHeprusi MaTepuaibHOM TOUKH. Teopema 00 U3MEHEHUN KUHETUYECKOI SHEPTUH.

[MorennmaneHast dSHeprus. lloTeHnmanbHas »SHEpPrus ymnpyro 1eOPMHUPOBAHHON TMPYKUHBIL.
[TorenuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToTeHnmManpHbBIC U HEMOTEHITUAIBHBIE CHUIIbL. CBsI3b Pa0OTHI HETIOTEHITMAIBHBIX CHJI C H3MEHEHUEM
MEXaHUYECKON IHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAaHEHUSI MEXaHUYECKOIN SHEPTUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoHCTBAa M MPAKTUYECKOE MPUMEHEHUE: BOJOMET, KONEP, NPYKUHHBIN MUCTOJET,
JBIDKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon nmoTeHIMAIbHON YHEPTHH B KHUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yuenne abCOMOTHO HEYNPYTOTO yJapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanmne cBsizn pabOTHI CHJIBI C M3MEHEHHMEM MEXAaHUYECKOW JSHEpPruu Teja Ha TpuMepe
pacTsDKEHUS PE3MHOBOTO JKIyTa.

Pa3nea 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHbBIE TOJIOXKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOpUM U MX ONBITHOE OOOCHOBAHUE.
BpoynoBckoe nsmwxenue. Auddysus. Xapakrep IBHKEHUS M B3aUMOJICHCTBHS YacTHIl BemiecTBa. Mojenu
CTPOEHHS T'a30B, JKUIKOCTEH U TBEPIBIX TNl U OOBSICHEHUE CBOICTB BEIIECTBA HA OCHOBE 3TUX MOJEINEH.
Macca u pazmepsl mosnekyil. KonmnuectBo Bemectsa. [loctosnnas ABoranpo.

TenmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Monens uneansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH HJI€ATBHOIO
raza. AOCOJIIOTHas TeMIeparypa Kak Mepa CpeJHeil KHHETUUECKON 3HEePIruu TEIUIOBOTO JIBUYKEHHUS YacCTHI]
raza. lllkana temneparyp KenpBuna. ['a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Kinanelipona. 3akoH
Hanbrona. M3omporeccsl B HA€aIbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ paduueckoe
IpeCTaBIeHNUE U30IMPOLIECCOB: H30TEPMa, U30X0pa, H300apa.

TexHuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OMmBITHI, JTOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BEIIECTBA, (OTOrpaduu MOJEKYT OpPraHUYECKHX
COCIMHEHUI.

OnpIThl 10 AUPPY3UH KUAKOCTEN U Ta30B.

Monens 6pOyHOBCKOTO JBHXKEHUSI.



Mopens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBHS.

Monens, HUTIOCTpUpPYIOLIas PUPOLY AaBJICHUS ra3a Ha CTEHKH COCYAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UAEAIBHOTO ra3a, U30IpPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHne Macchl BO3[yXa B KJIACCHOW KOMHAaTe Ha OCHOBE H3MEpeHUM 00bEMa KOMHATBI,
JIaBJICHUS U TEMIIEPATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXK]y ITapaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO Ta3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmoaunamuueckas cucrema. BHyTpeHHss 3HEprusi TEPMOJANHAMHUYECKON CHUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnyectBo TemnoTel 1 pabota. BHYTpeHHss1 SHEPTHsl OJHOATOMHOTO HeabHOTO ra3a. Buabl
TEIUIONEPEeIayu: TEILIONPOBOJHOCTb, KOHBEKLMs, HW3JIydeHUE. YJAelbHas TEIUIOEMKOCTh BEILECTBA.
KonunuecTBo TemnoTel npu Temionepeaaye.

ITonsarue o6 aguabarHoM npouecce. [lepBblil 3akoH TepMoaguHAMUKU. [IpuMeHeHne nepBoro 3akoHa
TEPMOJIMHAMHKH K n3omnpoueccam. I padguueckas uHTepriperanus padboTsl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh npoLeccoB B IpUpoeE.

TemnoBele MmamuHbl. IlpuHnunel aeiicTBust TerioBbIX MamuH. [IpeoOpasoBaHus sHepruu B
TeroBblX MamuHax. Kosdduuuent nonesnoro aedctBus teruioBod Mamubbl. [{ukn KapHo u ero
K02(pPHUIIMEHT MOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE TPOOIIEMBI TETITIOIHEPT €TUKH.

TexHnuyeckue yCTpPONHCTBA M NPAKTHUYECKOE IIPUMEHEHHWE: ABUIaTelb BHYTPEHHErO CropaHus,
OBITOBOW XOJOJUIBHUK, KOHULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPruM Teja MPH COBEPIICHWU paOOTHI: BBUIET MPOOKU M3 OyTHUIKU MO
JIeMCTBUEM CKATOT0 BO3/lyXa, HarpeBaHue 3pupa B JaTYHHO! TpyOKe MyTEM TpeHuUs (BUI€OEMOHCTPALIHS).

W3meHneHre BHyTpeHHEHN 3Hepruu (TemnepaTypsl) Teja Ipy TeIulonepeaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUraTelsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOT'O JIBUraTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Pazoevie nepexoonvt

[TapooOpazoBanue u KoHueHcanus. McnapeHue u kureHue. AOCOITIOTHAS W OTHOCHTENIbHAS
BJIQKHOCTh BO3/lyxa. HaceleHHslit nap. Y aenbHas Temiora napoodpa3zoBaHus. 3aBUCUMOCTb TeMIIepaTypbl
KUIIEHUS OT JaBJICHMUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tesna. AHU30TPONHUS CBOWCTB KpHUcTaIIoB. JKuakue
kpuctayyisl. CoBpeMeHHble Marepuaibl. [lnaBnenune m kpucramimsanus. YJenbHas TEIJIOTa IJIaBJICHUS.
Cybnumarusi.

VYpaBHeHUE TEIJIOBOTO OaaHca.

TexHnuyeckue ycTpoicTBa M NMPAKTUUECKOE NMPUMEHEHHUE: TUTPOMETP U ICUXPOMETP, KaJTOPUMETP,
TEXHOJIOTHH MOIY4YEHHs] COBPEMEHHBIX MaTEPHUAJIOB, B TOM YMCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBHIIIEHHBIX MTAPOB.

Kunenne npyu NoHM>KEHHOM JIaBICHUH.

Crioco0ObI M3MEPEHHS BIAXKHOCTH.

HabntoneHue HarpeBaHUs U TUIaBJICHUS KPUCTANTMUYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaJIJIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue oTHOCUTENHHON BIAXKHOCTH BO3/1yXa.

Pa3znea 4. DiiekTpoanHamMuKa

Tema 1. dnexmpocmamuka

DnexTpu3anusa Tell. DJeKTpHdYecKuid 3apsa. J[Ba Buma smekTpudeckux 3apsaoB. [IpoBOIHHKH,
JTUDIIEKTPUKU U TIOTYIPOBOAHHUKHU. 3aKOH COXPaHEHUS DIIEKTPUIECKOTO 3apsia.



Bsaumopeiictsue 3apsanoB. 3akoH Kynona. ToueuyHslll 3I€KTpUUECKUM 3apsil. DIEKTPUUIECKOE MOJIE.
Hanpspk€aHocTe  anekTpudeckoro moss. [IpuHOMO cyneprno3uiuy  SIEKTPUYECKHX moJie. JInHuum
HANPsUKEHHOCTH AJIEKTPUYECKOTO MOJIS.

PaGora cun anekrpocratnyeckoro mnoss. [lorenuman. PasHoctes mnorennumanoB. IlpoBonHuku u
JURJIEKTPUKHU B AJIEKTPOCTATUYECKOM IoJie. J{MaaeKTpuueckas IpOHULIAEMOCTb.

OnektpoémkocTb. Konaencarop. DieKTpoEMKOCTh IJIIOCKOT0 KOHJIEHCATOPa. DHEPIUsl 3apsyKEHHOIO
KOHJIEHCATOopa.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE:  DIJIEKTPOCKOI,  3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIINTa, 3a3eMJICHHE ODJIEKTPONPUOOPOB, KOHAEHCATOpP, KOMHMPOBAIBHBIA ammapar,
CTPYUHBIN IPUHTED.

Jlemoncmpayuu

YCTpoiCTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

B3aumopeiicTBue Ha3IEKTPU30BAHHBIX TEIl.

DIEeKTpUYECKOE MOJIE 3apSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM I10JIE.

DIeKTpOoCTaTUYECKas 3allUTA.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTh JIEKTPOEMKOCTH IIOCKOIO0 KOHJIEHCATOpa OT IUIOLIAAH IUIACTHH, PACCTOSIHUS MEXKIY
HUMU U TUJIEKTPUUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Vuenuueckuii s3xcnepumenm, 1a6opamopHvle pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTPpUYECKHI TOK. Y CIIOBUSI CYLIECTBOBAHMS JJIEKTPUUECKOro ToKa. MicTounuku Toka. Cuiia Toka.
ITocTosHHBIN TOK.

Hanpsixenue. 3akon Oma aJig y4acTka Henu.

DNeKTpUUecKoe CONPOTHBIICHHE. YJIeNbHOE CONpPOTUBJIEHHE BeulecTBa. llocnenoBarenbHoe,
napajuieIbHOE, CMEILIAHHOE COEIMHEHHE POBOHUKOB.

PaGora anekrpudeckoro Toka. 3akoH Jxoymns—JIeHia. MOIIHOCTH 3JEKTPHYECKOTO TOKA.

DNEeKTPOABMAKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHNWE HCTOYHUKA TOKA. 3aKOH Oma A MOJTHOU
(3aMKHYTOM) nekTpruueckoi remnu. Koporkoe 3aMbIkanue.

DNEeKTpOHHAsT NPOBOJUMOCTh TBEPIBIX METAIOB. 3aBHCHUMOCTb CONPOTUBIIEHUS METAUIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKkTpuyYecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAss U MpPUMECHas MPOBOJUMOCTH IMOJIYNPOBOAHUKOB. CBoMcTBa P—N-
nepexoaa. [lonynpoBogHUKOBbIE TPUOOPHI.

DNeKTpUUYECKU TOK B PAacTBOPax M paciljlaBax AJIEKTPOJIUTOB. DJIEKTPOJIUTUYECKAS JUCCOLMAIMS.
DNEKTPOIU3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HeCaMOCTOSTENbHbIN pa3psaa. Monnus. [lnazma.

TexHnueckue ycTpolcTBa W IPaKTUYECKOE IPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PpEOCTar,
UCTOYHUKU TOKA, OJJIEKTPOHArpeBaTeibHble NPUOOPHI, AIIEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BAaKyyMHBI JHOA, TEPMHUCTOPBI M (POTOPE3UCTOPHI, MOITYIMPOBOAHUKOBBIA IHO/,
raJibBaHHKa.

Jlemoncmpayuu

W3mepenue cuibpl TOKa U HAMIPSIKEHMUSL.

3aBUCHUMOCTb COMPOTUBIICHUS LUJIUHIPUYECKUX MPOBOJAHUKOB OT JUIMHBI, TUIOLIAAN MOMEPEYHOTO
CEYeHHUs U MaTepuana.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe n3MepeHue AeKTpoABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHe radbBaHUUECKOIo dJIeMeHTa U
OLICHKAa BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTh COIPOTHUBIIEHUS] METAJUIOB OT TEMIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAUMOCTh BO3yXa.

OAHOCTOPOHHSIS MPOBOIUMOCTD JUOJA.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3y4yeHne cMEemaHHOro COEeANHEHNS PE3UCTOPOB.

W3mepenue 37eKTpOIBHKYILEH CUIIbl HCTOUHUKA TOKA M €r0 BHYTPEHHETO COMPOTHUBIICHHUS.

HaGmonenue anekrponusa.

MesknpeamMeTHbIe CBS3H

N3yyenne kypca ¢usuku Oa3oBoro ypoBHa B 10 Kimacce OCyHIeCTBISETCS € Y4ETOM
COJIepKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XUMHH, reorpaduu u
TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBA3aHHbIE C M3YyYEHUEM METOJOB HAy4YHOTO IIO3HAHUS: SIBICHHUE,
HaydHBIH (akT, THUIoTe3a, (QHU3MYecKas BeIWYMHA, 3aKOH, TEOpus, HAOIIOACHHE, HKCIIEPUMEHT,
MOJIETTMPOBAaHHE, MOJIEJIb, U3MEPEHHE.

Mamemamuxa: perieHue CUCTEMbl ypaBHEHHWI, JuHeWHass ¢(yHKuus, napaboina, rumepbona, uX
rpaduKd U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M X MTPOCKIIMU HAa OCH KOOPJIMHAT, CII0KEHHE BEKTOPOB.

Buonoeusn: Mexannieckoe ABIKEHHE B XKMBOH mpupoze, muddy3us, ocMOC, TEMI000MEH KHUBBIX
OPraHU3MOB (BU/IBI TEIJIONEPEIauH, TEIJIOBOE PABHOBECHE), HIICKTPUUCCKHUE SBICHUS B )KUBOW PUPOIE.

Xumus: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJIIPHAS
Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TeJ, >KUAKOCTEH M Ta30B, AJICKTPUYECKHE CBOWCTBA METAJUIOB,
AIIEKTPOIUTUYECKAS TUCCOLUAIIHS, TaJIbBAaHHUKA.

Teoepagus: BNaXXHOCTh BO3yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus: npeodbpa3zoBaHue IBUKCHUN C MCIIOJIB30BAaHUEM MEXAaHH3MOB, YUET TPEHHUS B TEXHHKE,
HOIIMITHUKY, HCIOJIb30BAaHHE 3aKOHA COXPAaHEHHs HMMIyJbca B TEXHUKE (pakera, BOJOMET W ApYTHE),
JIBUTATENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOIMIBHUK, KOHAUIMOHEDP, TEXHOJIOTHU
NOJTYYeHHS COBPEMEHHBIX MaTepualioB, B TOM 4YHCJIE€ HAHOMATepPHAJIOB, W HAHOTEXHOJIOTHH,
DIIEKTPOCTATUYECKAss  3allWTa, 3a3€MJICHHE  OJEKTPONPHOOPOB, KCEPOKC, CTPYWHBIH  IpPUHTEP,
3JIEKTPOHATrPEBATENBHBIE TPUOOPHI, HIEKTPOOCBETHTEIBHBIE TPHOOPHI, FaJIbBAHUKA.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

OcBoenune yueOHOro mpeamera «®du3uka» Ha YpOBHE cpeaHero oormiero obOpa3oBaHus (0a30BbIN
YPOBEHb) JIOJDKHO OOECICUUTH JOCTH)KEHHE CIIETYIOIIMX JUYHOCTHBIX, METANPEIMETHBIX M HPEJIMETHBIX
00pa3oBaTENIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUsI yueOHOro npenmMera «dusnka» JOIKHBI OTpakaTb TOTOBHOCTb U
CHOCOOHOCTh O00Y4YaroLIUXCs PYKOBOACTBOBATbCS C(HOPMHUPOBAHHOM BHYTpEHHEHW NO3MLMEH JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHMEHTAllMi, IO3UTUBHBIX BHYTPEHHUX YOEXKIEHHUH, COOTBETCTBYIOIIUX
TPAJULIMOHHBIM LIEHHOCTSIM POCCUMCKOrO OOIIECTBa, paCIIMPEHUE JKU3HEHHOI'O OIbITa W OIbITa
JESATENIBHOCTH B IPOLIECCE peajn3allid OCHOBHBIX HAIIPaBICHUHM BOCIUTATENIBHON AESTEIBbHOCTH, B TOM
YHCJIE B YaCTH:

1) rpaxIaHCKOro BOCIUTAHUS:

c(OPMHUPOBAHHOCTb IPAXKAAHCKON MO3ULUHU 00yUarOIIEerocss Kak akTUBHOI'O M OTBETCTBEHHOI'O YJIEHA
poccuiickoro o0IIecTBa;

HPUHATHE TPATULMOHHBIX O0IIEYETIOBEYECKMX I'YMAHUCTHUECKUX U IEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HHTEPECaxX IPaKIaHCKOTO OOIIeCcTBa, y4aCTBOBATh B
caMmOyIpaBJIeHMH B 00pa30BaTeIbHOM OpraHu3aluy;

yYMEHHE B3aMMOJACHUCTBOBATH C COLIMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C MX (YHKUUSAMHU H
Ha3HAYCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTH)KCHMUSM POCCUHCKHX YYEHBIX B
obnactu (pU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMUS, STUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLICHMBATh CUTYalMI0 M IPUHUMAaTh OCO3HAHHBIC pELIEHHs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B AESITEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMUMBOTO OYYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHUWE K MHUpPY, BKIIOYass OJCTETUKY HAy4yHOrO TBOPYECTBA, IIPUCYILETO
¢duznueckoil Hayke;

5) TpyaoBoro BocnuTaHus:

MHTEpEC K pa3IuyHbIM cdepaM NpodecCHOHATBHOW AESITEIbHOCTH, B TOM 4YHCIIE CBS3aHHBIM C
(GU3MKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymieidl mpodeccun M pearu3oBbIBATh
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BAHUIO B 00JIACTH (PU3UKU Ha HMPOTKEHUU
BCEH >KU3HMU;

6) IK0JIOTHYEeCKOr0 BOCIIUTAHMSI:

c(OpPMUPOBAHHOCTh SKOJIOTMUECKON KYJIbTYPhl, OCO3HAHUE II00ATBHOTO XapakTepa HKOJIOTMYECKUX
npooiewm;

MJJAHUPOBAHUE M OCYIIECTBICHHE JEWCTBUUA B OKPYXKAIOIIEW Cpele Ha OCHOBE 3HAHMS IENei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

paclIipeHHe OMbITa IEATENbHOCTH SKOJIOTHUYECKON HAlpaBIEHHOCTH Ha OCHOBE MMEIOIIMXCS 3HAHUI
no usuke;

7) HIEHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUSA
du3nuecKoil HayKu;

OCO3HAHHWE LIEHHOCTH HAay4yHOH JeqTeIbHOCTH, TOTOBHOCTh B Ipolecce HU3YYeHHs] (PUUKU
OCYILIECTBIIATh IPOEKTHYIO U MCCIIEN0BATENBCKYIO IEATENBHOCTh MHANBUIyaJIbHO U B IPYIIIE.



METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcTBUS
ba3oBble Jlornyeckue AecTBUA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIU3UPOBAThH MIPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONPENIETATh eI ACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JIOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh IUIAH pEHMICHUS NPOOJIIEeMbl ¢ YYE€TOM aHalM3a HMMEIOIIUXCS MaTepUaIbHBIX H
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTH, OLIEHUBATh COOTBETCTBHE PE3YyJbTATOB IEJISM, OLICHUBATh
PUCKH MOCIEACTBUHN ACSATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH Pa0OTY B YCIOBUSX PEATbHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMOJICUCTBUS;

pa3BHUBATh KPEATUBHOE MBIILICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

BJIQJICTh HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHSATHSAMHI M METOIaMU (PU3HUYECKON HAYKH;

BJIQ/IETh HABBIKAMHU Yy4eOHO-MCCIIEOBATENLCKON U MPOEKTHOW NEATENBHOCTH B 00NacTu (hU3HKH,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOMCKY METOJIOB PEIICHHS 3a1ad (U3NYECKOTO
COZIepKaHUsl, TPUMEHEHUIO Pa3JIMYHBIX METO/I0B [T03HAHMS;

BIAJCTh BUJAMU JEATEIBHOCTH 10 TIOJYYCHHIO HOBOTO 3HAHHs, €ro HWHTEpPIpEeTaluu,
npeoOpa3oBaHUIO0 M IPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX CUTYAIUSAX, B TOM YHCJE MPHU CO3AAHUU YI€OHBIX
IIPOEKTOB B 00JIaCTH (PHU3HKH;

BBISIBJIATh NPUYMHHO-CIICCTBEHHBIE CBSI3M M aKTyalM3UpPOBATH 3a/ady, BBIJBUIaTh THIOTE3y €€
peuieHusi, HaXOOuTh apryMEHThI JUIsl JIOKAa3aTeJbCTBA CBOMX YTBEPXKICHHM, 3a/laBaTh IMapaMeTphl U
KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJE PEUICHUs 3aJauyd Pe3yJIbTaThl, KPUTUUYECKU OIEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUTH M POPMYITHPOBATH COOCTBEHHBIC 3a/1a4H B 00pa30BaTEIbHON JACSITEILHOCTH, B TOM YHUCIIC TIPH
U3YYEHUU (HU3HKHY;

JIlaBaTh OIEHKY HOBBIM CUTYAIIHsM, OLICHUBATh TPHUOOPETEHHBIN OIBIT;

YMETh NEPEHOCUTH 3HaHUS 10 (PU3MKE B IPAKTUUYECKYIO 001aCTh KUZHEAEITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIEC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ nnpopmanmeii:

BJIQJICTh HABBIKAMH TOJIy4eHHS WH(OpManuu (PU3UUYECKOTO COJEPKaHHUS U3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIbHO OCYIIECTBIATh MOUCK, aHAIN3, CUCTEMATH3AIUI0 U HHTEPIPETAlU0 HHPOpMAITUU
pa3IMYHBIX BUIOB U (POPM IIpEICTaBIICHHUS;

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAITNH;

UCIIONIb30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTUH B pEUICHUH
KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OPTraHU3AIMOHHBIX 3a7a4 ¢ COOJII0AeHUEM TPeOOBaHUM SPTrOHOMUKH,
TEXHUKH O€30MacHOCTH, TUTHEHBI, pecypcocOepexeHHsl, NPaBOBBIX M JTHUYECKUX HOPM, HOPM
nH(pOpMaIMOHHOM 0€301MaCHOCTH;

CO3/MaBaTh TEKCThl (PU3MYECKOTO COJEp)KAaHUS B pa3NUYHBIX (opMarax ¢ y4ETOM Ha3HAYCHUS
nH(OpMAIUY U TIEICBON ayIUTOPUH, BRIOMPAsi ONTUMAIIbHYIO (DOPMY MPECTABICHUS U BU3yaIn3aliH.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEIBHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYallui U cMSATYaTh KOH(QIUKTHI;
Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3pEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;
MOHUMATh U UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON U MHANBUAYAIbHON paboTHI;
BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JEHCTBHI ¢ Y4ETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEH
KQKI0r0 WICHA KOJIJICKTUBA;



NPUHUMATD IIEJTH COBMECTHOM JEsITeIbHOCTH, OPraHU30BbIBATh M KOOPAWHUPOBATH JCUCTBHS 1O €€
JOCTHKEHUIO: COCTABIISITh TUIAH JACWCTBU, paclpeiessiTh POJIM ¢ YIETOM MHEHUH YYaCTHHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOW PabOTHI;

OLICHUBATh KAauyeCTBO CBOETO BKJIAJa W KaXJIOrO0 y4YaCTHHKAa KOMAaHIbl B OOIIUI pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

npeJiarath HOBbIC MTPOEKTHI, OIICHUBAThH UJCH C IMO3UIIUH HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTHYECKON
3HAYMMOCTH;

OCYILECTBIISATh TO3UTHBHOE CTPATETMYECKOE IOBEICHHE B pAa3IMYHBIX CHUTYAIHsSX, MPOSBISTH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE /1€iiCTBUSA
Camoopranuszanms:

CaMOCTOSITENIFHO OCYLIECTBISTh NO3HABATEIBHYIO JAEATEIBHOCT B 00JIACTH (DU3UKU U aCTPOHOMHUH,
BBISIBJISITH MMPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS] PACUETHBIX M KAau€CTBEHHBIX 3a/ay, TUIAH BBIMOJHEHUS
MPAKTHYECKON pabOThI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BOZMOKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUN;

JIeJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 32 PELLEHUE;

OILICHUBATh MIPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHPOBAHUIO W TIPOSIBICHHIO JSPYAMLIUMU B 00NacTH (U3HMKH, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

JIaBaTh OIEHKY HOBBIM CUTYAaIlMsIM, BHOCUTh KOPPEKTHUBHI B JCSITEIBHOCTb, OIIEHUBATh COOTBETCTBUE
pE3yNbTATOB LIEJISIM;

BJIAJICTh HABBIKAMU II03HABATEIbHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIAEMBIX JCHCTBUU W
MBICJIUTEIIbHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHU;

MCIIOJIH30BATh MPUEMBI pedIIEKCHH IJIsl OIIEHKHU CUTYaIluHu, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PELICHHUS 10 UX CHIXKEHHUIO;

MIPUHUMATh MOTUBHI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YJIHTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX MPU aHATN3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporecce mocTmkeHUsT TUYHOCTHBIX PE3YyJIbTATOB OCBOSHHUS MPOTpPaMMBbI 10 (PU3MKE NI YPOBHS
cpeaHero oOmiero oOpa3oBaHus y OOYYalOIIMXCS COBEPLICHCTBYETCS HSMOLMOHAIbHBIM HHTEIUIEKT,
npeJnoararoui ¢OpMUPOBAHHOCTD:

CaMOCO3HaHHs, BKIIIOYAIOLIETO CMOCOOHOCTh MOHHMMATh CBOE SMOIMOHATBHOE COCTOSHUE, BUICTH
HaIpaBJICHUs Pa3BUTHs COOCTBEHHON IMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B ceO€;

CaMOpETYJIMPOBAHHUS, BKIHOYAIOUIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBEJICHUE, CITIOCOOHOCTh aIallTUPOBATHCA K SMOIMOHAIBHBIM U3MEHEHUSIM U TPOSIBISATH THOKOCTh, OBITh
OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMU, BKIIIOYAIOMICH CTPEMJIEHHE K JIOCTHXKEHHUIO IIeJH U YCIEXY, ONTUMH3M,
MHULIUATUBHOCTb, YMEHUE AEHCTBOBATH UCXO/IS U3 CBOMX BO3MOKHOCTEH;

AMIATHH, BKIIOYAIOIIEH ClIOCOOHOCTh MOHUMATh 3MOIMOHAILHOE COCTOSIHUE APYTUX, YUUTHIBATH €TO
IPY OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COMEPEKUBAHUIO;

COITMATPHBIX HABBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHS C IPYTUMHU JIIOJIbMH,
3a00THUTHCS, IPOSBIISATH HHTEPEC U pa3peiaTh KOHPIUKTHL.



INPEAMETHBIE PE3YJIBTATDBI

K konny obyuenus B 10 kiacce npeaMeTHble pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJDKHBI OTpa)karTb
c(OPMHPOBAHHOCTh y O0YHAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpHUMeEpax pojib U MECTO (U3MKU B (HOPMUPOBAHMM COBPEMEHHOW HaydHOM
KapTUHBI MUPA, B PA3BUTUN COBPEMEHHON TEXHUKH U TEXHOJIOTUMN, B TIPAKTHUYECKOU JIEATEIBHOCTH JIFOJICH;

VUUTBHIBaTh TPaHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeNell: MarepualibHas TOYKa,
WHEpIUalbHasl CUCTEMa OTCcuéra, abCOJIOTHO TBEPAOE TENO, WACAIbHBIA Ta3, MOJEIU CTPOCHHUS Ta3oB,
KUAKOCTEH U TBEPJBIX TEJl, TOUSUHBIN AIEKTPUYECKUH 3apsil IPH pelieHnn GU3NIeCcKuX 3a/1ay;

pacmno3HaBath (hU3MUECKUE SIBICHUS (TPOIECCH) U OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXAaHWKH,
MOJICKYJISIPHO-KUHETHUECKON TEOpUU CTPOCHUS BEIIECTBA M JNEKTPOAMHAMHUKH: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JBHXKEHHE, CBOOOAHOE TMaJeHHE TeJ, JBUKEHHUE IO OKPY>KHOCTH,
WHEpLHU, B3auMoieiicTBue Teil, 1uddys3us, OpoyHOBCKOE IBUKEHHE, CTPOCHUE KUAKOCTEH U TBEPABIX Tell,
U3MEHEeHHe 00bEMa Tell MPU HArpeBaHUU (OXJIAXKIEHUH), TEIUIOBOE paBHOBECHE, HCIIapEeHUE, KOHICHC AL,
IUIaBJIEHUE, KPUCTAJUIM3AllMs, KUIEHHE, BJIAXXHOCTh BO3/lyXa, IOBBIIICHHE JaBIEHUS Tra3a IpHU €ro
HarpeBaHWU B 3aKPbITOM COCYZE€, CBsSI3b MEXAY IapaMeTpaMu COCTOSHHUS Tra3a B H30IpPOIECCax,
JEKTpU3aLUs TeJ, B3aUMOJICHCTBHIE 3apsI0B;

ONKCHIBATh MEXAHWYECKOE JBW)KCHHE, HWCIIONB3YsS (PU3NYCCKUE BEIMYMHBI: KOOPIMHATA, IIyTh,
nepeMelieHne, CKOpPOCTh, YCKOpPEHHe, Macca Tella, CHJa, HMIYJIbC Tella, KUHETHYeCKas »JHEeprus,
MOTCHIMATBHAS JHEPrus, MEeXaHW4eckas paboTa, MeXaHWYeCKas MOIIHOCTh;, IPH ONMUCAHWH IPABWIHHO
TPaKTOBaTh (PU3UYECKHI CMBICI HCHOIB3YEMBIX BEIMYMH, MX OOO3HAYEHHS W EAMHUIIBI, HaXOIUTh
(GopMYyJIBI, CBS3BIBAOIINEC JAHHYIO (DM3HUSCKYIO BEIHYMHY C APYTUMHU BETUYUHAMU;

OMKCHIBATh HM3yYEHHBIC TEIJIOBBIE CBOICTBA TeJd U TEIUIOBHIC SBIICHUS, HCIOIB3YsS (pu3mdeckue
BCJIMYMHBI: JABJICHUE Ta3a, TEMIIEpPaTypa, CPeAHssS KHHETUYECKAash JHEPrus XaOTHYECKOTO JBUKCHHS
MOJIEKYJI, CpeHEeKBaJpaTH4YHAas CKOPOCTh MOJIEKYJ, KOJHMYECTBO TEIUIOTHI, BHYTPEHHsS 3HEprus, padbora
ra3a, KoO3QQUIUEHT TOJE3HOTO JCUCTBHUS TEIJIOBOIO JIBUTATEIIS; MMPHU OIKMCAHWUW IPABWIBHO TPAKTOBATH
(bu3nYeCKUil CMBICIT HCIOJNBb3YyEeMbIX BEIMYMH, WX OOO3HAYEHUS M EAMHUIBI, HAXOAUTh (POPMYJIbI,
CBSI3BIBAIOIINE JIAHHYIO (DU3HUSCKYIO BEIMUUHY C APYTUMHU BEIMYNHAM;

OMKCHIBATh W3YYCHHBIE AJIEKTPUUYECKUE CBOICTBA BEIIECTBA M AJIEKTPUUYECKUE SBIECHUS (IIPOLECCHI),
UCTIONB3YS (PM3UYECKHE BEIIMYUHBI JJICKTPHUSCKUN 3apsjl, IEKTPUIECKOE I0JIe, HANMPSKEHHOCTH OIS,
MOTEHIIMaN, PAa3HOCTh TMOTEHIMAIOB; TMPU OMUCAHUH MPABHIBHO TPAKTOBAaTh (DU3HMUECKUN CMBICIH
UCTIONIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W CIUHUIILI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIONINC JTAHHYIO
(H3HMYECKyIO BEINYUHY C IPYTHMH BEIUYMHAMM;

AHATM3UPOBATh (PM3MUECKUE TMPOIECCHl W SIBJICHHS, HCIIONB3Yysd (PU3NUECKUE 3aKOHBI M TPUHITUTIBL:
3aKk0oH BcemupHoro TsaroteHus, |, I u 1l 3akonsr HeloToHa, 3aKOH COXpaHEHHMsS MEXaHHYECKON JHEpTuu,
3aKOH COXpPaHEHUs HWMITYJbCA, TPHHIMII CYIEPIIO3UIIUN CHJI, TPUHIUI PABHOIPABUS WHEPIHATLHBIX
CHUCTEM OTCY€Ta, MOJEKYISPHO-KUHETHUYECKYI0 TEOPHIO CTPOEHHUS BEILIECTBAa, Ta30BbI€ 3aKOHBI, CBS3b
CpelHEel KMHETHMYECKOM 3HEpPrMM TEIUIOBOTO JBMYKEHHUS MOJIEKYJ C a0COJIIOTHON TeMIepaTypol, NMepBbIi
3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHHS JJIEKTPHUUECKOTo 3apsia, 3akoH KyloHa, mpu 3TOM pa3nnyarb
CIOBeCHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTHYeCKOE€ BBIPAXEHHE U YCIOBHS (TPAaHUIIBI, OOJIACTH)
MIPUMECHUMOCTH;

OOBSCHSATH OCHOBHBIE IPUHIIUIIBI ICUCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB; pa3inyarh
YCIIOBUS MX O€30TMaCHOTO MCIIOIB30BaHUS B TIOBCETHEBHOM KU3HU;

BBITIOJTHATH DKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (PU3UYECKHX SBICHUIN U MPOIECCOB C UCIIOIH30BAHHEM
OpSIMBIX M KOCBEHHBIX M3MEPEHHH, Mpu 3ToM (QOpMyIHpoBaTh MpobieMy/3agady W TUIOTe3y Y4eOHOro
JKCIIEPUMEHTa, COOMpaTh YCTAHOBKY W3 TMPENJIOKEHHOT0 O0O0OpYAOBaHUSA, TPOBOAUTH OIBIT U
(GbopMyTUPOBATh BHIBOJIBI;

OCYIIECTBIISITh TMPSMbIE W KOCBEHHBIE H3MEpeHUs (PU3NYECKUX BEIHYUH, MPH OTOM BHIOUMpATH
ONTHMAJIBHBINA CITOCOO M3MEPEHUS U MCIIOIh30BaTh H3BECTHBIC METOIbI OIICHKH TIOTPENTHOCTEH N3MEPECHHIA,

UCCIIEIOBATh 3aBUCUMOCTH MeXAy (U3MUECKUMHU BEIMYMHAMU C HCIOJIB30BAHUEM TMPSIMBIX
WU3MEPEHUH, TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH PE3YyJIbTATHI MOJYICHHOW 3aBHCHMOCTH
bu3NYECKUX BEIMYHMH B BUJIE TAOIUI] U rpa)uKOB, JeNaTh BHIBOJBI 110 pe3yIbTaTaM UCCIIECIOBAHUS;



coOmoaTh MpaBuia 0€30IacHOTO TpyAa IpH IMPOBEIACHUU HCCIENOBAHMA B paMKax Y4eOHOro
9KCIIEPUMEHTa,  y4eOHO-HCCIIENOBATENILCKOW M TPOEKTHOM  JAEATEIBHOCTH C  HCHOJBb30BaHHEM
U3MEPUTENBHBIX YCTPOUCTB U TaOOpaTOPHOTO 00OPYAOBaHUS;

pemaTe pacuETHHIC 33/1a41 C SIBHO 33aHHON (DPU3UUECKON MOJEIbIO, HCIOIb3Ys (PU3NUYECKUE 3aKOHBI
U MIPUHLUIBI, HA OCHOBE aHalM3a YCIOBHS 3a7aud BHIOMPATh (PH3HUUECKYIO MOJEIb, BBIIEIATh (PHU3NUYECKUE
BEJIMYMHBI ¥ (HOPMYIbI, HEOOXOAUMBIE JJsl €€ pEeIICHHs, MPOBOAUTH PACUETHl M OICHUBATH PEATbHOCTH
MOJYYEHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBL;

pelnraTh Ka4eCTBEHHBIC 3aja4l: BBICTPAUBATh JIOTHYECKH HETIPOTHBOPEUMBYIO IIEMOYKY PacCyKICHHH
C OIOPOH Ha M3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCTIONIb30BaTh TPU DPEIHICHHH Y4YeOHBIX 3a/a4 COBPEMEHHBbIC HH(OPMAIMOHHBIC TEXHOJIOTHH JUIS
IIOWCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETAMN M TPEACTABICHUS YUeOHOM M HAy4YHO-TIONMYJISIPHOU
uHpOpMaNK, MOIYYECHHOH W3 Ppa3IMYHBIX WCTOYHUKOB, KPUTHYECKH AaHAIM3UPOBATH II0JIy4aeMylo
UH(OPMAILIHUIO;

NPUBOJUTE MPHUMEPHl BKJIAJA POCCUHCKHX W 3apyOeXHBIX Y4YEHBIX-(HU3MKOB B Pa3BUTHE HAYKH,
00BSICHEHHUE TPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTUH;

UCIIONIb30BAaTh TEOPETUYECKHE 3HAHMSA IO (U3MKE B MOBCEIHEBHOM KM3HM JUIA OOECICUCHHS
0€30MaCHOCTH TpH 00paIeHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXpPAHEHHUS 3/I0POBBS U
COOJTIOICHNSI HOPM HKOJIOTUYECKOTO TIOBE/ICHHS B OKPY)KAIOIIEH cpefe;

paboTarhk B rpymie ¢ BBITOJHEHHEM PAa3JIMYHBIX COLUANBHBIX POJICH, MIIAHUPOBATH PaOOTy TPYIIIIHI,
palMOHAIBHO pacHpeaeiiaTh 00S3aHHOCTU W IUIAHHPOBATh JAEATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX,
aJICKBaTHO OIICHMWBATh BKJIA]] KQKJOTO U3 YYaCTHUKOB I'PYIIBI B PEIICHHE PACCMAaTPUBACMOM MPOOIIEMBI.

OcHoBHBIE BHU/IbI ACATCJIBHOCTH YYAIIIUXCSI HA YPOKE

Ha ypokax ¢u3uku ydamggecs MOTYT 3aHUMATbCi Pa3IMYHBIMM BHJAMH JESTEIBHOCTH, KOTOPbIE
CIOCOOCTBYIOT YCBOEHHMIO MaTepuana M pa3BUTHUIO HAyyHOro MbIIIEHUS. BOT OCHOBHbIE BHJIbI
NeSITeIbHOCTH:

1. Caymanue u Bocnpusitie HHPOpManMu. Yyaiiuecs CIyHIalOT OOBSICHEHMS YUMTEd,
BOCIIPMHUMAIOT HOBBIE TEMbI U KOHIIECTILIUH, 33Jal0T BOIIPOCHI.

2. Pabdora ¢ yyeOHMKaMHM M APYIMMHM HCTOYHHMKaMH. YUTeHue yyeOHOro mMarepuasna, U3yuyeHUe
CIPABOYHBIX U3/IaHUM U HAYYHBIX CTaTeH JuId yriyOjaeHus 3HaHUi 110 TeMe.

3. lIpakTnueckue 3anaTus. [IposeneHune madoparopHbIX padOT U IKCIEPUMEHTOB, II€ YJaluecs
MOTYT Ha IPAKTUKE MPOBEPUTH (PU3NUECKUE 3aKOHBI U TEOPUH.

4. IlpoGaemHoe pemeHnue. PemieHne 3amad M pacyeToB, KOTOpbIE IOMOTalOT MPUMEHSTH
TEOPETUYECKHE 3HAHMS K IPAKTUYECKUM CUTYaIUSIM.

5. I'pynnoBsbie npoekThl M 00cyskaeHusi. Pabota B ManbIxX rpymnmnax, o0CykAeHHe BOIIPOCOB, 0OMEH
MHEHHUSAMU N0 (GPU3UUYECKUM SIBICHUSAM U SKCIIEPUMEHTaM.

6. IMoaroroBka M mnpoBegeHue mnpe3eHTaumii. IloaroroBka M mnpeacTaBieHUE MPOEKTOB WIIU
JIOKJIQJIOB O BBIOPAaHHBIM TEMaM, YTO pa3BUBAeT HAaBBIKM ITyOJMYHOTO BBICTYIUIEHUS U paboOThl €
uH(popManuei.

7. Ucnoib30BaHue TeXHOJIOTHI. [[puMEHEHNE KOMITBIOTEPHBIX CUMYJIITOPOB, BUJEOMAaTEPUAIIOB U
JIpYTUX HUGPOBBIX PECYPCOB AJIs MILTIOCTPAIIMK (PU3UUECKUX SBICHU.

8. IIpoBenenne ucciaegopannii. CaMOCTOSTENBHOE WIN TPYIIIOBOE HCCIIEIOBAHUE ONPEAETIEHHBIX
bu3nYeCKUX SIBICHUH, YTO pa3BUBAET KPUTUUECKOE MBILIUIEHUE U UCCIIE0BATEIbCKIE HABBIKH.

9. Peiexcust U caMoOleHKA. YUCHUKH aHAIU3UPYIOT CBOU Ipoliecc 00yUeHHs], BBISBIISIOT Clla0ble
U CHJIbHbIE CTOPOHBI, CTABST LIETH JIJIS JajJIbHEHIero pa3BUTHSI.

OTH BUJIBI ACATEIHHOCTH IOMOTAIOT YYallMMCsl aKTUBHO y4acTBOBaTh B yUe€OHOM Ipoliecce, jaeiast
ero 6osiee UHTEPECHBIM U 3P (HEKTUBHBIM.

Opranu3zanus NPOEKTHON M UCCJIEI0BATEIbCKOM 1eATEJIbHOCTH YYAIIUXCH

[IpoekTHast mccrnenoBaTeNbCKas ASATEIBHOCTh YUYaIllMXCsl MpOMKcaHa B CTaHAapTe oOpa3oBaHUS.
[Iporpammel BceX WHIKOJNBHBIX IMPEAMETOB OPUEHTHPOBAHbI HA JAHHBIM BUJ AeATenbHOCTH. [IpoexkTHas



NeSITeIbHOCTh yYall[UXCsl CTAHOBUTCS Bce 0Oojiee aKTyallbHOW B COBpEMEHHOM menmaroruke. M sTo He
CllyyaliHO, Bellb MMEHHO B IIPOLECCE MNPABUIIBHOM CaMOCTOATENBbHOM pabOThl Haj CO3J4aHUEM IPOEKTa
Jydine Bcero popMupyeTcst KyJbTypa YMCTBEHHOI'O Tpy/Ja YUEHHKOB. A MOBCEMECTHAs KOMITbIOTEPU3ALINS
HO3BOJISIET KAKJOMY YUMTENI0 00jiee TBOPUECKU MOJIXOANUTh K pa3paboTKe CBOUX YPOKOB, a TAKXKe ClIENaTh
o0pa3oBaTenbHBIN Iporecc 00jiee UHTEPECHBIM, Pa3HOOOPa3HBIM M COBPEMEHHBIM.

WHCTpYMEHTOM [OCTH)KEHUS IIAHUPYEMbBIX JIMYHOCTHBIX, METAaIPEIMETHBIX W IPEIMETHBIX
pe3yabTaTOB SABISIOTCS YHHMBEpCalbHbIE YydeOHblEe JeicTBUA. DQPQPEKTUBHBIM METOJOM CHCTEMHO-
JEATEIIBHOCTHOIO ITOX0/a SIBJIAETCSA IPOEKTHAS JEATEIBHOCTD.

[IpoekTHast AEATENBHOCTD SIBISETCS YacThIO CAMOCTOSTEIBHONH paboThl yuamumxcs. KadecTBeHHO
BBINIOJIHEHHBIA IIPOEKT — 3TO IOATANHOE IUIAHUPOBAHUE CBOMX ACUCTBHH, OTCIECKMBAHHME PE3YJITATOB
cBoell paboThl. IIpoekT — BpeMeHHas IeJIeHANpaBICHHAs JEATEIbHOCTh Ha IOJYYE€HHE YHHUKAIBHOTO
pe3yJbTarta.

Lenp mnpoOEKTHO-UCCIIENOBATEIBCKON JIESITENIBHOCTH ydammxcs B pamkax HoBeix PI'OC:
(opMHpOBaHHE YHUBEPCAIbHBIX Y4eOHBIX JeiicTBui. Vcronp30BaHME NPOEKTHO-UCCIEN0BATEIbCKON
NEeSITeIbHOCTH Ha YPOKax M BO BHEYPOUHOW JESATEIBHOCTH SBISETCA CPEACTBOM (OPMHPOBAHUS
YHUBEPCAJIbHBIX YUEOHBIX AEHCTBUI, KOTOPHIE B CBOIO OYEPEIb:

. o0ecrneynBaroT ydalieMycs BO3MOXKHOCTb CaMOCTOSITEJIBHO OCYLIECTBIATH J€ATENbHOCTh
y4EHUH,

. CTaBUTh y4eOHbIE 1I€JIM, UCKAaTh M HCIOJIb30BaTh HEOOXOJUMBIE CpPEACTBA M CIOCOOBI MX
JOCTHIKECHMUS,

. YMETh KOHTPOJIMPOBATh U OLICHUBATh YUEOHYIO AEATEIbHOCTD U €€ PE3YJIbTaThl;

. CO3JAK0T YCIIOBHS Pa3BUTHUS JTUYHOCTU U €€ CaMOpeaIn3alii Ha OCHOBE «YMEHUS YYUTHC» U

COTPYAHUYATH C B3POCIIBIMU U CBEPCTHUKAMHU.
YMeHue yuuThCs

. o0OecrieunBaeT JIMYHOCTH TOTOBHOCTh K HENPEPHIBHOMY OOpa30BAaHUIO, BBICOKYIO
COLUAIbHYIO U NIPOPECCHOHATIBHYIO MOOMIIBHOCTB;

J o0ecrneuynBaroT yCIeUIHOe YCBOCHUE 3HAHUN, YMEHUN 1 HaBBIKOB;

J (dbopMHpoBaHUE KapTUHBI MUPa, KOMIIETEHTHOCTEH B 1000 MpeIMEeTHOM 001acTH MO3HAHUSL.

K Ba)XHBIM MOJIOKUTEIEHBIM (paKTOPaM MPOSKTHOM EATEITLHOCTH OTHOCSTCS:

° IMOBBIIICHHUEC MOTHBAIUHN YHalIUXCA IMTPU pCHICHUHA 3a1a4;

o pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH;

° CMCUICHUC aKIICHTa oT HHCTPYMCHTAJIbBHOT'O noaxoga B pPEeIICHUN 3a1a4d K
TEXHOJIOTHYCCKOMY,

° (dbopMHUpOBaHKE YYBCTBA OTBETCTBEHHOCTH;

° CO3JJaHUE YCIIOBUH JUIsl OTHOLIEHUI COTPYIHUYECTBA MEXKY YUUTEIIEM U YHallluMCSL.

OCHOBHOM TpUHUHUII pabOThl B YCIOBHUAX TPOEKTHOM JEATENIBHOCTH —  OIepexarolee

CaMOCTOSITENIbHOE O3HAKOMIIEHUE MIKOJFHUKOB C YUeOHBIM MaTE€pHAIOM U KOJUIEKTHMBHOE OOCYXKIIEHHE Ha
yYpOKax MOJy4YEHHBIX Pe3yJbTaTOB, KOTOPbIE OPOPMIISIFOTCS B BUJI€ ONIPE/IEIeHUI U TeopeM. B aToM ciyuae
YPOK TOJHOCTBIO YTPAayMBAEeT CBOM TPAJUIIMOHHBIE OCHOBAHHS U CTAHOBHUTCS HOBOM (hopmoii oOmieHus
YUUTEIIS U YYAIIUXCS B IJIaHE TPOU3BOCTBA HOBOTO /I YICHHUKOB 3HAHMUSI.

Tunel 3agaHuil, npearaeéMplX Y4€HUKaM B XOJ€ IPOEKTa:

. MpaKTUYECKHE 3alaHusi (M3MEpPEHUs, YEePUYCHHS C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB,
pa3pe3aHusi, CTHOAHUS, PUCOBAHUS U JIp.)

. MPAKTUYECKHE 3a/1a4M — 3a7a4d IPUKIIATHOTO XapaKTepa;

. po0OJIeMHBIE BOIIPOCHI, OPUEHTUPOBAHHBIE Ha (POPMHUPOBAHUE YMEHUH BBIIBUTATh TUIIOTE3BI,
00BACHATH (aKThl, 000CHOBBIBAThH BHIBOJIBI;

. TEOPETHYECKUE 3a/JaHMsl Ha TIOUCK W KOHCIEKTUpPOBaHWE WH(POpMAIUM, €€ aHaJu3,
000011IeHNE U T.I1.;

. 3a/ladyl — COBOKYIHOCTh 3aJaHUil HAa HCIOJNB30BAHHE OOMIMX JUII HUX TEOPETHUECKUX

CBEIECHUN.



OCHOBHBIE 3Talbl OPraHU3aIMN TIPOEKTHOH JESITEIIEHOCTH yHaIHXCSL.

1. IloaroroBka K BBIIOJHEHHUIO MpoekTa ((popMHpOBaHUE TPV, BbAaya 3agaHuil. Bwioop
TEMbI M LIeJIeH MPOEKTa; ONpe/eIeHNe KOINYECTBA YYaCTHUKOB IPOEKTA). Ydaluecss 0OCY)KIaloT TeMy C
YYUTENEM, TMOJNy4yaloT NP HEOOXOIUMOCTH JIOTIOJHUTENbHYI0 HH(GOpPMAINIO, YCTAaHABIMBAIOT IEIN:
YUYUTENNb 3HAKOMUT YYaIllMXCSl C CYThIO HMPOEKTHOW AEATENHOCTH, MOTHBHPYET YdYallUXCs, IIOMOTAeT B
IIOCTaHOBKE LIEJICH.

2. IlnanupoBanue paboThl (pacmpenciieHHe  OOsS3aHHOCTEH, ONpeaeiIeHUE BpEMEHU
UHIWBUAYyalIbHOW paboThl). OnpeneneHne WCTOYHUKOB WH(GOpMAIMU; TUIAHUPOBAHHE CIOCOO0OB cOopa U
aHaIM3a MH(OPMALUK; TUNITAHUPOBAHUE UTOTOBOTO MPOAYKTa ((OPMBI IPEACTABICHUS PE3YIIbTaTa): BHITYCK
ra3eTbl, YCTHBIA OTYET C JEMOHCTpAlMel MaTepHalioB M APYrHX; YCTAHOBJICHHE KPUTEPHEB OIICHKH
pE3yJIbTaTOB; paclpeneicHnue 00sS3aHHOCTEH Cpeay WICHOB KOMAHJBL: yYalluecs: BHIpAaOaTHIBAIOT IUIAH
JIeMCTBUH; YUUTENb NIPEJIaraeT uJeH, BEICKa3bIBACT MPEAIOIOKEHHS, OTIPEENIET CPOKH PabOTHI.

3. HccnenoBanme: yJanmecs: OCyIIECTBIISIOT MOUCK, OTOOp M aHAIU3 HYXXHOM MH(MOpMALUH;
OKCIEPUMEHTUPYIOT, HAXOAAT IYTH pPEIIECHHS BO3HUKAIOUIMX MPOOJIEeM, OTKPBHIBAIOT HOBBIE sl ceOs
3HAHHUS, YIUTEIb KOPPEKTUPYET XOJI BHIIOIHEHHS PAOOTHI.

4, O0oOmeHre  pe3yyibTAaTOB:  ydamuecs  00O00MIAl0T  TONy4eHHYH  WHGOpPMAIIUIO,
(GOpPMYITHPYIOT BBIBOABI i O(OPMIISIOT MaTepHa JUisl TPYIIIOBOW MPE3CHTAIIHH.

5. Ipe3enTanmus (OTYET KAXKIOH TPYNIbl WIM YYCHHKA OCYIICCTBISETCS IO OKOHYAHUU
MIPOCKTA).

6. OuneHka pe3ybTaTOB MPOCKTHOW JAEATEIHHOCTH U TIOJBEIACHHE WTOTOB: KAKIBIA YUCHHK

OLICHUBACT XOJA U PE3yJIbTaT CcOOCTBEHHOH ACATCIIbBHOCTH B I'PYIIIC, KaXKIasd pa60qa;1 I'pymiia OEeHUBACT
ACATCIIBHOCTE CBOMX YYACTHUKOB, YUUTCIIb OLCHUBACT ACATCIIBHOCTb KAXKIOI'0 Y4YCHHKA, IMOABOAUT UTOT'U
HpOBeﬂeHHOﬁ yqaluuMucsa pa6OTI>I, OTMCHACT YCIICXH KaXXA0T0.

BbInyCKHUK HAay4YUTCH:

. IUTAHUPOBATh U BBIMOJHATH Y4eOHOE UCCIIEJOBAaHUE U YU€OHBINM MPOEKT, UCIONIb3Ysl MOJIEIH,
METOJTbI ¥ IPHEMBI, aJICKBATHBIC HCCIICyeMOU TTpodIeMe;

. BEIOMPATh M UCIIOJI30BAaTh METO/IbI, PEJIEBAHTHBIC pacCMAaTPUBAEMOM MPodIeMe;

° pacrio3HaBaTb WM CTABUTH BOIIPOCHI, OTBETHI Ha KOTOPBLIC MOTYT OBITH MOJIY4YCHBI NIYTEM

HAyYHOTO UCCIIEJIOBaHMs, OTOMPATh aIeKBaTHBIE METO/bI UCCIEeIOBaHUS, (DOPMYITHPOBATh BHITEKAIOIIUE U3
HUCCIICAOBaHUA BBIBOBI,

o HCIIOJIB30BAaTh TaAKUC MAaTECMATUUCCKHUEC MCTOJbI U IMPHUEMBI, KaK a6CTpaKHI/I$[ n uacainsanus,
JI0KA3aTeNbCTBO, JIOKA3aTeIbCTBO OT MPOTHUBHOTO, JIOKAa3aTeIbCTBO IO aHAJOTHH, OIPOBEP)KEHUE,
KOHTPIIpUMEDP, UHAYKTUBHBIE U NEAYKTUBHBIE PACCYKIECHUA, [IOCTPOCHUE U UCIIOJIHEHHUE alITOPUTMA;

o HCIIOJIB30BAaTh TaKHEC CCTCCTBCHHOHAYYHBIC MCTOAbBI W IPUCMBI, KakK Ha6J'IIO}IeHI/IC,
IIOCTaHOBKA HpO6J’IeMBI, BBIIBUKCHUC «XOpOIHGI\/'I THUITIOTE3BI», SKCIICPUMCHT, MOJCIIMPOBAHUC,
TEOpeTUIecKoe 000CHOBAaHKE, YCTAHOBIIEHUE TPAHUI] MPUMEHUMOCTH MOJIEIIH/TEOPHH;

o UCIIONIb30BAaTh HEKOTOpPbIE METObI MOTYyYEHHUS 3HAHHM, XapaKTepHbIE IS COLUAIbHBIX U
UCTOPUYECKMX HAyK: IIOCTAHOBKAa MPOOJIEMBI, OIPOCHI, OINMHUCaHWe, OOBICHEHWE, WCIOIh30BAHUE
CTAaTHUCTUYECKUX JTAHHBIX, UHTEepIpeTaIus (GaKkToB;

o SCHO, JIOTUYHO M TOYHO M3JaraTh CBOIO TOYKY 3PEHMsI, HCIIOIb30BaTh S3BIKOBBIE CPECTBA,
aJZIeKBaTHBIC 00CYX)AaeMoi mpooiieme;

L OTJINYaTh (1)aKTI)I oT CY)K}IGHI/II;’I, MHEHUH U OLICHOK, KPUTUYCCKU OTHOCHUTHCA K CYXICHHAM,
MHEHUSM, OIlEHKaM, PEKOHCTPYUPOBATh UX OCHOBAHUS,

o BUJIETh 1 KOMMEHTHPOBAThH CBS3b HAYYHOTO 3HAHUS U IIEHHOCTHBIX YCTAaHOBOK, MOPATbHBIX
CYKJICHHU NIpU NOJIYY€HHUH, PACIIPOCTPAHEHUH U IPUMEHEHNN HAYYHOTO 3HAHUS.



Bbll’lyCKHuK noayuum 603MOMHCHOCHIb HAYUUMDbCA:

J CamMOCmMoAMeNnbHO 3A0YMbléamb, NIAHUPOBAMb U  GbINOJIHAMb Y4ueOHOe UCCIe008aHUe,
VUeOHblll U COYUANbHBIU NPOEKM,
J UCNONIBb306aMb 002A0KY, 03ApeHUe, UHMYUYUIO,

L4 ucnojibzoeambvb HeKonmopbvle Memoobl noJjly4eHus 3HaHu1:i, xapakmepHbvle onst COUUAJIbHbIX U

ucmopudeckux Hayk. aukemupoeaHue, ManﬂHPOGGHue, NOUCK UCMOPUHECKUX 06pa3u06;

L4 ucnojb3zoeams HeKomopbvle npuembvl xydoofcecmeeﬂﬂoeo NO3HAHUA Mupa. yYeaiocmHoe

omoobpadceHue Mupa, 00pPA3ZHOCMb, XYOOHCECMBEHHBI BbLMbICEN, Op2aHUYecKoe eOUuHCmso o0bOwezo,
0COOEHH020 (MUNUYHO20) U eOUHUYHO20, OPUSUHATbHOCTb,

L4 yeinenanpasieHHo u OCO3HAHHO paszeueamsb c60U KOMMYHUKAMUBHbLE Cl’lOC06HOCI’I’lu,

oceaueambsp Hosble s3blKoeble cpedcmea;

L4 0CO3HAe6AmMb C60H0 OMeEeniCNeEeHHOCMb 34 000m06€pHOCWZb NOJIY4YE€HHbIX 3HCZHM12, 3a Kauecmeo

6blNOJIHEHHO20 npoexkma.



TEMATHYECKHWH ILVIAH

eseBbie npuopurersbl Bocnutanus ajas COO:
CO31aHHuC 6JIaI‘OHpI/I$ITHLIX yCJ'IOBI/Iﬁ JJIL HpHOGpCTeHI/Iﬂ IOKOJIbBHUKAaMHM OIIbITa OCYIICCTBJICHUA COLUAJILHO
3HAYUMBIX JEII:

1. ombIT fen, HapaBIEHHBIX Ha 3a00Ty O CBOEH ceMbe, POJHBIX U OJIM3KHX;

2. TPYAOBOM OIBIT, OMBIT YYaCTUS B TPOU3BOJICTBEHHOU MTPAKTHKE;

3. OMBIT JeJ, HAMpaBJICHHBIX HA IOJIb3y CBOEMY POJHOMY TOPOAY WM CEly, CTpaHe B IEJIOM, OIBIT
JESTEIIbHOTO BBIPAXKCHUSI COOCTBEHHOU IPaskKJaHCKOU MO3UIINH;

4. ombIT MPUPOIOOXPAHHBIX JEIT;

5. OmBIT pa3penieHns BOSHUKAIIMINX KOHQIMKTHBIX CUTYAIMi B IITIKOJIC, JIOMA WIIA Ha YIIHIIC,

6. OMBIT CaMOCTOSITEILHOTO NMPUOOPETEHUS] HOBBIX 3HAHUHN, MPOBEICHHUS HAYYHBIX HCCIIEJOBAHMM, OMBIT
MIPOEKTHOM JIESITENBHOCTH;

7. ONBIT W3Y4YEHHMs], 3alIUTHl U BOCCTAHOBJICHMS KYJIBbTYPHOTO HAclEAMsl YEIOBEYECTBA, OMBIT CO3JAAHUS
COOCTBEHHBIX MTPOU3BEJICHUN KYJIbTYPHI, OIBIT TBOPYECKOT'O CAMOBBIPAXKCHUS;

8. OmBIT BeIeHHs 3/I0POBOTO 00pa3a KU3HU U 3a00ThI O 37J0POBBE IPYTUX JIOACH;

0. OomBIT OKa3aHWs MOMOIIM OKPYXAIOMIMM, 3a00THI O MAJIBIIIAX WM TMOXKUJIBIX JIFOJAX, BOJOHTCPCKUN
OIIBIT;

10. ompIT camoOmoO3HaHMA W CaMOAHAIM3a, OIBIT COIHMAJIBHO TMPUEMIIEMOTO CAMOBBIPRKEHUS H
caMopealii3aluu.

Koanu dopmMupyemsbie DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3ieiioB U ecrpo | COLMAILHO 3HAMMMbIE (unpoBrie)
n/n TeM MPOrpaMMBbl YACOB M LEHHOCTHBIE oOpa3oBaTe/ibHbIE
oTHoueHus (Ne) pecypchl

Paznea 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA

Wrtoro o pasaery | 2 |1,234,910 | https://m.edsoo.ru/7f41bf72
Pa3znen 2. MEXAHUKA |
Wtoro o pasieny 18 2,7,9,10 | https://m.eds00.ru/7f41bf72

Paznen 3. MOJIEKYJISIPHASI ®U3NKA U TEPMOAUHAMUKA

HToro no pasneny \ 24 3,4,5,6,7 \ https://m.edsoo.ru/7f41bf72
Paznen 4. DJIEKTPOJINMHAMUKA

Hroro no paszueny

22 4,5,6,8,9,10 https://m.edsoo.ru/7f41bf72

OBIIEE KOJIMYECTBO

YACOB 110 [TPOTPAMME 68

PesepBHoe Bpemst 2 1,2,3,4,56,7,8,9  https://m.edsoo.ru/7f41bf72



MOYPOYHBIN IIJTAH (KTII)

Ne Jlomainee
w/n Hara Tema ypoka B
1 02.09 dusnka — Hayka o npupojae. Hay4unsie MeToabl MO3HAHMS Breenie
OKpY’KaloIIero Mupa
05.09 Poinb 1 MecToO ¢pu3nKu B JOPMHUPOBAHUU COBPEMEHHON HAYUHOU J—
2. KapTUHBI MUPA, B IPAKTHUECKOM 1€ATEIbHOCTH JIIOICH.
JuarnocTuyeckasi KOHTPoJibHasi padoTa vateprai
3 09.09 Mexanunyeckoe aBuxeHue. OTHOCUTEIbHOCTh MEXaHUYECKOTO §$1,3
' nsuxenus. [lepemenienue, CKOpocTh, yCKOPEHHE ’
4 12.09 PaBHOMEpHOE NPAMONIMHENHOE IBUKEHUE $ 4
5 16.09 PaBHOyCcKOpEeHHOE IPSIMOJIMHEIHOE ABIKEHUE §8-10
6. 19.09 CBoOoaHoe majeHre. Y CKOpeHre CBOOOHOTO MaICHHS KOHCIEKT
7 23.09 Kpuponuneiinoe asuxenue. J[BrmkeHne MaTepuaibHON TOUKH 110 § 15
OKPY>KHOCTH
8 26.09 [Ipunuun otHocuTenbHOCTH ["anunes. HepruaibHble CUCTEMBI § 18, 20
' otcyeTta. [lepBbiii 3akoH HproToHa ’
9 30.09. Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akoH § 19, 21
' HproToHa 111 MaTepraibHOM TOUKHU '
10, 03.10 Tpernii 3akoH HproToHa 111 MaTepHaIbHBIX TOYEK § 24
11 07.10 3akoH BceMupHoro tarorenus. Cuna tsxxectu. [lepBas § 28
KOCMMYECKasi CKOPOCTb
12. 10.10 Cuna ynpyroctu. 3akoH ['yka. Bec tena § 33,34
13 14.10 Cuna tpenus. Koadpduument tpenus. Cuna conpoTUBIEHUS TPU § 36
JBUKEHHUH TeNa B KUJAKOCTU WM ra3e
17.10 [ToctynarenbHoe U BpaliareabHOE ABMKEHUE aOCOIIOTHO
14. TBEpAOTO Tena. MomMeHT cuibl. [1nedo cunbl. YcnoBus § 16, 51
paBHOBECHS TBEPAOTO TEIIA
21.10 Nmmynibe MaTepraabHONW TOYKH, CHCTEMBI MATEPUATBHBIX TOYCK.
15. Nmnynbce cuiibl. 3aKOH COXpaHEHUs uMIysbca. PeakTuBHOE § 38
JIBUKCHHEC
24.10 Pabota u momHoCTh cuibl. Kunetnueckasi aHeprust
16. MaTepuaabHOW TOUkH. Teopema 00 U3MEHEHUN KUHETHUECKOM § 40,41
SHEPTUHU
07.11 [TorenumaneHas sHeprus. [loTeHManpHas SHEPTUs yIpyro
17. negopMupoBaHHON NpYKUHBL. [loTeHIIMaNbHAs SHEPTUS Tea § 43, 44
BOJIM3H TOBEPXHOCTH 3eMITH
11.11 [ToTennuanpHble U HEMOTEHIIUATBHBIE CHITBI. CBSI3b PaOOTHI § 45
18. HEMOTEHIIUATBHBIX CUJI C U3MECHEHHEM MEXaHUYECKOW YHEPTHH KOHCHéKT
CHCTEMBI TeJl. 3aKOH COXPaHEHHSI MEXaHUIECKOH SHEPTUU
1411 JladopaTopnasi pa6ora Ne 1 «MccnenoBanue cBsizu pabOTHI
19. CHJIbI C IBMEHEHHEM MEXaHWYECKOM YHEPTHUH Tejla Ha TpUuMepe c.416

paCTAXKCHHA PE3MHOBOTI'O XKT'YTa»




20 18.11 KoutpoabHas padora no teme Ne 1 «Kunemaruka. Jlunamuka. Pazpgarounsrit
' 3aKOHBI COXPAHEHUSI B MEXaHUKE) MaTepuan
21 21.11 OCHOBHBIE MOJIOXKEHUS MOJIEKYIIPHO-KMHETUYECKON TEOPHUH. § 56, 58
' bpoyHnoBckoe nmwkenue. nddy3us ’
29 25.11 XapakTep ABMKEHUS U B3aUMOJICHCTBUS YaCTHI] BEIICCTRA. § 59
' Mojenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPABIX TEI
23, 28.11 Macca monekyin. KonudectBo BemectBa. [loctossHaas ABoraapo KOHCILEKT
o4 02.12 TemoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Llkana § 62
' temneparyp Llenbcust
o5 05.12 Nneansusbiii raz B MKT. OcHoBHOe ypaBHeHne MKT § 60
09.12 AOcoiroTHas TeMIiepaTypa Kak Mepa cpeHell KHHETHIeCKOM
26. SHEPrUH JBHKCHUS MOJIEKY/1. Y paBHeHUue MeHeneeBa- § 63, 66
Knaneiipona
27, 12.12 3akoH /lanbToHa. ['a30BbIC 3aKOHBI § 68
28 16.12 JlabopaTopHas padora Ne 2 «VccinenoBaHue 3aBUCUMOCTH .. 419
' MEXTy TTapaMeTPaMH COCTOSHUS Pa3pEeKEHHOTO ra3a '
29 19.12 N3omporieccsl B uacaibHOM rasze u ux rpaduueckoe PasnmaTounsrit
' MIpeJICTaBICHHE MaTepuan
23.12 BuyTpeHHss sHEprusi TepMOAMHAMUYECKON CUCTEMBI U CITOCOOBI
30. e€ m3meHenus. KomudecTBo TermoTel u padboTta. BHyTpeHHSS § 79,80
SHEPTHUsi OJHOATOMHOTO UJICAILHOTO Ta3a
31 26.12 Bupl Temonepenaun § 82
30.12 VY nenpHas TEMI0EMKOCTH BellecTBa. KoMuecTBo TEmIoThI pU
32. o Koncmekr
Terionepenaye. AauabaTHblil poiece
33 13.01 [lepBblii 3aKOH TEPMOAMHAMHUKY U €T0 IPUMEHEHUE K § 84
' u30Ipoleccam
34 16.01 Heob6paTumocTs nporeccoB B npupojie. Bropoit 3akon § 87
' TEPMOJUHAMUKHU
35. 20.01 [Ipunnun nevicteus u K11/l TemioBoi MammHsel $ 88, c. 288
36. 23.01 Huxn Kapno u ero KITJ{ § 88, c. 290
37 27.01 Okonorndeckue npodnemsl TeriodnepreTukd. IPOEKT $ 88, ¢. 291
38 30.01 Oo6o06maromuit ypok «MomnekyinsipHas ¢puznka. OCHOBBI Pa3narounslii
' TEPMOJAVNHAMUKI Marepuan
39 03.02 KonTtpoabHas pa6ora Ne 2 o reme «MouekymsipHas pusuka. Pa3znarounsrit
' OCHOBBI TEPMOIMHAMUKH MaTepuan
40 06.02 [TapooGpa3oBanue u koHeHcanus. Vcmapenue u KuneHue § 82
a1 10.02 AOCom0THas U OTHOCHUTEJIbHAS BIAXKHOCTH BO3TyXa. § 71-73
' Haceiennsiit nap
13.02 Tsépnoe Teno. Kpucraminueckue u amopgHsbI€ Tena.
42. AHM30TpONHUS CBOUCTB KPUCTAILIOB. JKUAKME KPUCTAIIIBIL. §78

CoBpeMeHHbIE MaTepHalIbl



17.02

IInaBnenue n KpuCTaJllIn3alus. Vz[enLHa;{ TCIJIOTA ITJIaBJICHUS.

43. Cy6umars § 82,c.271
44, 20.02 VYpaBHeHHE TEIIOBOTO OanaHca § 82, ¢. 272
15 24.02 DnekTpuzanus Tei. DIeKTpuueckuit 3aps. JIsa suaa § 90, c. 301
ANEKTPUYECKUX 3apsI0B
16 27.02 [TpoBOTHMKY, TUAJIEKTPUKH U TIOTYIIPOBOAHUKH. 3aKOH § 90, c. 299
COXpaHEHUs 3JIEKTPUUECKOTO 3apsiaa >
47 03.03 B3aHMOI[eI>'ICTBvI/Ie 3apsoB. 3akoH Kynona. Toueunsrit §91
ANEKTPUUYECKUH 3apsij
48 06.03 Hanpsoxk€HHOCTB AseKTprdeckoro moJjst. [IpuHIun cyneprno3uinmum § 94-96
' 3JIEKTPUYECKUX MOJeU. JIMHMK HAnpsKEHHOCTH
49 10.03 Pabota cwi anexktpocraruueckoro mojs. [lorenmnuan. Paznocts § 99-101
MTOTCHIIUAJIOB
50 13.03 [IpoBOAHMKY U AUDIIEKTPUKHU B AJIEKTPOCTATUYECKOM I1OJIE. KOHCIIEKT
JlsnexkTpudeckas MPOHUIIAEMOCTh
51 17.03 OnektpoémkocTh. KonaeHncarop § 103
50, 20.03 JlabopaTopHas padora Ne 3 «3mepeHue 31eKTpOEMKOCTH PazpgaTounsrit
KOHJICHCATOpa» MaTepHan
53 24.03 DNEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa. DHEPTHS § 104
3apsHKEHHOT0 KOHACHCAaTopa
27.03 [IpuHIUI 1EedCTBUS U MPUMEHEHHUE KOHJICHCATOPOB,
54 KOIIMPOBAJILHOTO armapara, CTpyHHOTro IpuHTepa. KomcmexT
DneKTpocTaTHUecKas 3alluTa. 3a3eMJIeHHE SIEKTPOPHOOpPOB.
MMPOEKT
07.04 DNEeKTPUUYECKHI TOK, YCIOBHS €r0 cylecTBoBanus. [locTossHHbBIN
55. Tok. Cuna toka. Hanpsixenue. Conpotusienue. 3akon Oma Jist § 106, 107
y4JacTKa Ieru
10.04 [TocnenoBarenpHOE, TApATUICTHLHOE, CMEIIAHHOE COSTHHCHUE
56. npoBoIHUKOB. JIaGopaTopHas padora Ne 4 «/3yuyeHue § 108, c. 420
CMEIIAHHOTO COeTMHEHHSI PE3UCTOPOB
14.04 PaboTa 1 MOLTHOCTH 3JIEKTPUUECKOro ToKa. 3akoH Jxoys-
57. § 110
Jlenna
17.04 3akon OMa 1St TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOM TIETH.
58 Kopotkoe 3ambikanue. JlaGoparopHasi padora Ne 5 «M3mepenne  § 111, 112, c.
' ANEKTPOABIIKYILEH CHIIBI HCTOYHHMKA TOKA U €r0 BHYTPEHHETO 422
COTMIPOTUBIICHUS»
59 21.04 DneKTpOHHAs NIPOBOJAUMOCTb TBEPABIX METAJIOB. 3aBUCUMOCTD § 114, 115
' COIPOTHBIICHUS] METAIJIOB OT TeMIiepatypbl. CBepXITPOBOIMMOCTh ’
60. 24.04 DNeKTpUYECKH TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB § 118
61 28.04 [TonynpoBOIHUKH, UX COOCTBEHHAs U IPUMECHAs! IPOBOAUMOCTb. § 116
' CsoiicTBa p—Nn-niepexoja. [TomynpoBoAHUKOBBIE TPUOOPHI
6 05.05 DNEeKTPUUECKUN TOK B paCTBOpPAX M pacilyiaBax dJIEKTPOIHUTOB. § 119
' DJIEKTPOJIMTUYECKAS] TUCCOIMALIMS. DIIEKTPOIIN3
63 08.05 DneKTpuYecKuil TOK B razax. CaMOCTOATENbHBIN 1 § 120
' HECaMOCTOSTENbHBIN pa3psal. MoinHus. [1nazma
64. 12.05 DnexTpuueckue mpudophl U YCTPOMCTBA U UX MPAKTUIECKOE KOHCIIEKT

npumenenue. [Ipasuna texuuku 6ezonacHoctu. IPOEKT



65, 15.05 O6o0maromuii ypok «JIeKTPOIUHAMUKAY PaznmaTounsrit
MaTepuan
66. 19.05 KonTtpoabsnas pa6ora Ne 3 no teme «JIeKTpocTaTUKA. Pa3narounsrit
[TocToAHHBIN 2JIEeKTpUYECKUN TOK. TOKM B pa3JIMUHbIX Cpeaax» Marepual
67 22.05 z;fféﬁznyﬁ:;ﬁ I(Oa(io611121}01L11/H/I YPOK I10 TEME KOHCIIEKT
68. 26.05 PeszepBHbIil ypok. O6o6maronuii ypok o temam 10 kiracca Koncmekr
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Ousmka : 10- kmacc : 0a30BbIi W yriayOJE€HHBIM ypoBHHM : ydeOHumk / ['.SI. Mskumes,
Bb.b. byxoBueB, H.H. Corckuii; nmon pen. H.A. IlapdentpeBoit. — 1l-e wu3m., crep. — Mocksa :
[Ipocsemenne, 2024. — 432 c. : wn. — (Kimaccuyeckwnii kypc).

METOINYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

Pabouas nporpamma

Y4eOHuk

COopuuk 3a1a4 1o pusuke

Terpanp 1 1a00paTOpHBIX paboT
[Toypounsie pa3paboTKu
CamocTosiTenbHbIe U KOHTPOJIbHBIE PabOThI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Oo6pa3oBaTenbHble MIaT(GOPMBI
1. Vuusepcuterckas miardpopma OpenEdu (https://openedu.ru)
2. ®wusuka Ha matdopme Khan Academy(https://ru.khanacademy.org/science/physics)

Be6-caiiThl ¢ y4eOHBIMH MaTepHAIAMH
1. ®wusuka.py (https://www.fizika.ru)
2. ®usuka s Beex (https://fizika-dlya-vseh.ru)
3. Caiit «®usuka B mkose» (https://www.physicsschools.ru)

OmnuaiiH-TpeHaxkepbl 1 MHTEPAKTHBHBIC IPHJI0KEHHUSA
1. PhET Interactive Simulations (https://phet.colorado.edu)
2. GeoGebra (https://www.geogebra.org)



